Reindeer antler breeding in Altai is a promising industry. Dietary meat and antlers, which are used in Oriental medicine, are received from red deer. In this regard, the study of the morphology of red deer and in particular its digestive system is relevant.
Intoduction
Reindeer antler breeding in Altai is one of the most promising areas of animal husbandry.
Dietary meat, antlers and blood, enzyme-endocrine raw materials are used to prepare biologically active additives and preparations, the use of which gives the human body a high healing effect. All this has become especially important in the conditions of expansion of the Altai recreational zone.
Knowledge of the morphology of the digestive organs in red deer is important for understanding the issues of morpho-physiology and adaptation of the digestive organs to changing diets and types of nutrition, prevention of diseases of the digestive system.
A special role is played by the stomach organopathology of red deer stomach when analyzing the population pathology of animals in the Altai Mountains [11] .
Stomach morphology in ruminants is devoted to a number of works of domestic and foreign researchers [1, 4, 5, 7--9] . At the same time, the analysis of the available data shows that the macro-morphology of the anterior part of the digestive tract in red deer is not sufficiently studied in the age aspect and requires clarification.
Objects and Methods of Research
The object of this study were stomachs from 12 red deer (age --from birth to 13 years).
The material was obtained from clinically healthy animals during planned slaughter in the Altai Territory and the Republic of Altai. Classical methods of preparation, manufacture of histological preparations, as well as special methods for the study of the vascular system, linear, weight and volume parameters were used in the work [12] . The results were statistically processed. The relative increase in the body's performance was calculated using the Brody method.
Results of the Research
The stomach of red deer, like other ruminants, is multi-chamber ( Fig. 1 ).
The first, most voluminous chamber is the scar [1] . For adult red deer, its perimeter is 208 cm, its internal volume is 58--62 liters. In newborns, the scarlet rumen occupies the left subcostal region. After 6 months of age, the scar is in the left side of the abdomen.
The front, rear and side furrows separate the top and bottom halves of the bag. Inside the rumen, the mucous folds run parallel to the furrows. In the back of the organ, there's a coronal groove. Blind bags are clearly visible. In the lower part under the rumen there is a grid, and on the right surface near it there is a small and large intestine and abomasum. DOI Later on, in the age-related aspect, the growth energy of the scar decreases [2--4] .
Research data indicate ( Table 1) The rumen is characterized by wave development [2, 4, 5, 9] . In summer, the development intensity exceeds that of autumn-winter due to differences in diet and naturalclimatic conditions.
At the histological level, the rumen has a mucous, muscular and serous membrane.
The mucous membrane has grown up --papillae of cylindrical and flattened shape [2, 7, 13] . The longest of them often have tops with outgrowths. The base of the entire rumen mucous membrane is formed by loose connective tissue, as well as smooth muscular elements entering the papillae.
The muscular membrane consists of circular and longitudinal layers. The latter is located outside and its myocytes are somewhat oblique. The folds of the organ have a strongly thickened muscular membrane --up to 3.5 times. The thickness of the serous membrane reaches 240--310 µm, is represented by loose connective tissue and mesothelium.
As the analysis of the obtained morphological data has shown ( Table 2 ), higher growth energy is observed from 35 days of postnatal development in the layers of the muscular membrane and in the scar tissue of the mucous membrane. By the age of seven months, the parameters increase by about four times, and by the age of 4--4.5 years, the increase is on average 6 times higher than the newborn age. The mucous membrane has a lower growth rates. For the specified age periods it increases in 1.6 and 2.1 times. Relatively low tension of development has a serous membrane --in 1.25 and 1.7 times (in accordance with the specified periods).
The grid is a continuation of the rumen from which it is separated by a furrow and communicates with the rumen --ostium rumenoreticularis, and with the slit-like hole omasum --ostium reticuloomasium [1, 2] . The grid of red deer is located in front of and below the scar on the sword-shaped cartilage of the sternum, projected at the level of On the side surfaces of the walls there are often pointed papillae --I and II orders of magnitude. The mucous membrane of the cells has a well developed mucous layer, a submucosal base and a muscular plate. The mucous membrane is lined with multilayer orogenic epithelium, which thickness reaches --93 µm (Fig. 5 ).
The The analysis of grid microstructure parameters shows that at different age stages the muscular membrane is superior to other membranes in terms of the degree of development (tab. 4). By the age of four, it's increasing 3.5 times. The thickness of serous and mucous membranes increases by 1.3 and 1.8 times, respectively. In subsequent age periods, the change in their thickness is not reliable (P ≤ 0.95). The third stomach chamber is a omasum. By its function, it acts as an organ that squeezes out the liquid component of the contents and pushes it into the abomasum.
The omasum is located to the right of the rumen and to the left of the liver, behind and above the abomasum and grid. It is projected to 7th and 10th rib levels.
The omasum is connected to neighboring cameras by means of grid-omasum and omasum openings. Its surface is curved (large and small).
The mucous membrane has outgrows. We have identified three varieties of them.
Small outgrowths --18--19 pieces, with a height of 6--10 mm. Average outgrowths, their height reaches 35 mm, the number --up to 13 pieces, large outgrowthsin number --10--12 pieces, with a height of 65 mm (Fig. 6 ). The wall thickness of the omasum (excluding outgrowths) is less than the wall thickness of the grid. The mucous membrane is lined, as in other pre-stomachs, with multilayered orogenic epithelium. The muscular lamina of the leaflets is well developed, the submucosal layer of the mucous membrane is also well expressed.
The muscular membrane contains internal circular and external longitudinal layers, less pronounced than in other pre-stomachs. The serous membrane is sufficiently developed, its thickness sometimes reaches up to 1700 microns ( Fig. 7) The Comparing the thicknesses of the membranes of newborns' red deer and red deer of other ages, it was found that the muscular membrane grows more actively. At the age of six months its increase is about 3.4 times (1210 ± 33.0 microns), at the age of 4.5 years in 4 times (1620 ± 120.6 microns). hickness of mucous membrane during these A study of the vascular system shows that the omasum is a functionally quite active organ. Its leaves are dominated by leptoareal blood vessels, indicating a high level of hemodynamics [10] (Fig. 8) .
The abomasum is a true stomach, which is analogous to the single-chamber stomach in many morphofunctional features. In the case of red deer, it has a curved and elongated shape. Most of the abomasum lies under the book, the body is located above the area of the sword-shaped cartilage and partially on the umbilical cord area (behind the grid). The piloric part is directed to the right subcostal area and then rises dorso-kaudal,
where it passes to the duodenum. The length of the large curvature is 60--78 cm, the small one --38--45 cm, the volume --up to 9 liters (10 % of the total stomach volume).
The mucous membrane is gathered mainly in longitudinal spiral folds up to 30 pieces, up to 2.5 cm. The folds increase the suction area of the mucous membrane ( Fig. 9 ). The mucous membrane of the organ contains a lot of iron. The thickness of the mucous membrane is 1820 microns, the ferrous layer reaches --1200 microns.
End parts of the glands in all areas of the abomasum reach the muscular layer of mucous membrane. With age, the size of the glands increases, they become longer and wider [7] (Tabl. 7).
In adult animals, the muscle thickness in the pyloric part of the abomasum can reach 2000 µm. The thickness of the abomasum wall in adult animals is 3 times higher than in newborns. 
Conclusion
As a result, the macro-micro-morphology and peculiarities of multi-chamber stomach development in red deer are subordinated to common regularities typical of other ruminants. At the same time, it is possible to consider the following distinctive features: more pronounced blind bags, sufficiently high mucous membrane papillae, significant multi-row epithelial cells, pronounced growth energy and relatively early stabilization of organ formation caused by the transition to plant nutrition and adaptation of animals to extreme living conditions.
Grid development, as well as other stomach chambers in red deer has an uneven wave-like character. The greatest growth of macro-and microindicators is observed in the first months of life, as well as in the spring and summer period. By the age of 6--8 months the grid topographically occupies the position typical for adult animals.
Reliable preservation of the tension of the book's mass growth up to 2 years (in comparison with other indicators), apparently, is connected with further development of leaflets of the first and second order.
